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Abstract
Objective-To describe and discuss the
trends in the Isolation of Neisseria gon-
orrhoeae from patients attending the
Genitourinary Medicine Clinic at St.
Mary's Hospital, Paddington, London
between 1980 and 1991.
Design-A retrospective study of the
total number of gonococci isolated over

an eleven year period was performed. In
addition, for the years 1988-1991 the
number of isolates from homosexual
men was analysed by age of the patient,
site of infection and HIV antibody status
ofthe patient.
Results-The total number of N. gonor-
rhoeae isolates identified declined
markedly between 1980 and 1989 from
3670 to 750 isolates. Over the same time
period the number of specimens
screened for N. gonorrhoeae fell by 50%.
In 1990 there was an increase in N. gon-
orrhoeae isolates but this was not main-
tained, and in 1991 the number of N.
gonorrhoeae fell to its lowest level of 638
isolates. The decrease since 1980
occurred in both men and women

although the number of rectal isolates
from men showed a steeper decline
reaching its lowest level of 24 isolates in
1988. The number of rectal isolates from
homosexual men has since increased
with a peak in 1990. Many of the infec-
tions among homosexual men occurred
in older men and included insignificant
number of patients who were HIV posi-
tive.
Conclusion-Gonorrhoea among atten-
ders at St. Mary's Hospital has declined
dramatically since 1980 following trends
reported from much of Europe. The
increase in gonococcal isolates since 1989
and the peak in 1990 are unexplained but
are coincident with a higher number of
isolates from homosexual men.

(Genitourin Med 1993;69:286-289)

Introduction
There has been increasing interest in the epi-
demiology of post-pubertal gonococcal infec-
tion due to the possibility of using gonorrhoea
as a marker for sexual activity.'-3 The inci-
dence of gonococcal infection has been con-
sidered to be an indicator of underlying
sexual behaviour in certain populations which
may be affected by public health measures to

control HIV infection. Also the ability to dis-
criminate between isolates of N. gonorrhoeae
using typing methods has the potential to
provide useful information on the micro-
epidemiology of the disease and the structure
of sexual networks.Y
The publication of the UK Government's

White Paper in July 1992 gives further
emphasis to the renewed interest.6 HIV/AIDS
and sexual health have been identified as a
key area within the national strategy for
improving the health of the nation. A reduc-
tion in the incidence of gonorrhoea has been
set both as an indicator of reduction in the
potential for HIV transmission within the
population and in order to lessen the inci-
dence of long term sequelae of gonococcal
infection. The philosophy of the White Paper
is to match targets with a strategy through
which they might be achieved, including pub-
lic awareness campaigns, community based
initiatives and education in schools.
The decline in gonorrhoea through the

1980s has been interpreted as an indicator for
the success of education programmes and a
change in sexual practices.78 More recently
the increase in rectal gonorrhoea during 1990
has been taken as evidence of a return to
unsafe sexual practices among homosexual
men.9-"3 While this interpretation has been
questioned'1-6 there is evidence for continued
transmission of HIV infection among homo-
sexual men in the United Kingdom.'7

In this paper we review the trends in the
number of N. gonorrhoeae isolated from
patients attending the Genitourinary
Medicine (GUM) Clinic at St. Mary's
Hospital, London between 1980 and 1991.
We have also performed a more detailed
analysis of male homosexual patients from
whom N. gonorrhoeae was isolated between
1988-91 to provide information on the
increase in 1990 and any implications this
may have for local control measures.

Methods
Isolation ofN. gonorrhoeae
Specimens were taken using a disposable loop
(urethral and cervical) or a cotton tipped
swab (rectal and pharyngeal) and inoculated
directly on to GC selective agar containing
GC agar base (36g/l, BBL) supplemented
with 1% IsoVitaleX, vancomycin, colistin,
trimethoprim and amphotericin as described
previously.'8 The agar plates were kept in 7%
carbon dioxide at 36°C until transported to
the laboratory where they were reincubated
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4UUU - gonorrhoeae. All isolates over the pen-od 198U
to 1991 were included in the analysis.

...0... 0~ 0,Patient data
3000 - All patients from whom N. gonorrhoeae was

saved and typed between January 1988 and
December 1991 were identified by hospital

0 number. For those seen at the GUM clinic,
2000 notes were sought and found in 97% of cases.

Details of age and HIV test status were
0 4 recorded from the notes for each visit at

3. which the organism was isolated. Sexual ori-
1000 3 0 2 entation was defined as heterosexual, homo-

sexual or bisexual according to the sex of the
partners with whom the patient had had
intercourse during the month prior to presen-

0 i I I | *_. tation. Patient based data were then linked to
1979 1981 1983 1985 1987 1989 1991 isolates for the purposes of the analysis.

Year Between 1988-91 only 32 bisexual men
gure 1 Trends in the isolation ofN. gonorrhoeae from patients attending St. Mary's presented with gonorrhoea which represents
ospital Paddington 1980-91 -- -0--- total isolates, - *---female isolates, <2% of the total. In view of the small
-~- - - male urethral isolates and ---O--- male rectalisolates. numbers encountered bisexual men have not

been included either alone or among the
homosexual group for the analysis presented.

for at least 48 hours before discarded as nega-
tive. Typical colonies that were oxidase posi-
tive and Gram negative cocci were confirmed
as N. gonorrhoeae using immunofluorescence
(Syva Microtrak Neisseria confirmation test)
or carbohydrate utilisation (Quadferm, API
Laboratories). Isolates of N. gonorrhoeae from
consecutive patients attending the GUM
clinic between January 1988 and December
1991 were subcultured onto GC agar supple-
mented with 1% IsoVitaleX without the addi-
tion of antibiotics. The growth was then
suspended into 15% (v/v) glycerol broth and
stored in the vapour phase of liquid nitrogen
(-130°C) for subsequent serotyping'9 and
auxotyping.20 The isolates collected and
stored were 94% of the total N. gonorrhoeae
isolated in 1988,. 90% in 1989,- 99.5% in
1990 and 99.2% in 1991.

Collection ofspecimens
Specimens were routinely taken from the ure-
thra, cervix and rectum of all women and the
urethra of all heterosexual men attending the
clinic. The pharynx was sampled in women
and heterosexual men if they were contacts of
a known case of gonorrhoea or gave a history
of practising oral sex. Specimens were taken
from the urethra and pharynx of all homo-
sexual men and from the rectum if any his-
tory of anal sex was given.

Number of isolates
The data presented concerning isolation of
N. gonorrhoeae were prepared in the following
manner. For women, urethral and cervical
isolates from one patient on the same day
were considered as a single isolate. Rectal iso-
lates from women were considered as a dis-
tinct isolate even if N. gonorrhoeae was also
isolated from the urethra and/or cervix. For
men, isolates of N. gonorrhoeae from the ure-

thra and the rectum were both counted as
distinct isolates even if both sites grew N.

Results
Specimens screened for N. gonorrhoeae. The
total number of specimens screened for N.
gonorrhoeae fell from 51 542 in 1983 to
24 180 in 1991 with no major change in sam-
pling policy. Figures for 1980-82 are not
available. In 1990, 26 956 specimens were
screened-a 21% increase over numbers
screened in 1989 (22 271).

Trends in isolation ofN. gonorrhoeae:
1980-1991
The total number of isolates of N. gonorrhoeae
obtained in each year from 1980 to 1991 is
shown in fig 1. The number of'isolates from
women is also shown. The number of isolates
from men is shown by site of infection, the
urethra and rectum. The number of isolates
from the pharynx was <1% in'each year and
has not been shown.

There was a steady decline in the number
of N. gonorrhoeae isolated from 1980 (3670
isolates) and by 1989 (750 isolates) the num-
ber of isolates from both men and women
had fallen to approximately 20% of the num-
bers isolated in 1980. This trend was reversed
briefly in 1990 (940 isolates) when the num-
ber of isolates from both sexes increased over
1989 levels. In 1991, the number of isolates
fell to the lowest level (638 isolates) since
1980 and represented a 34% and 30% reduc-
tion over 1990 levels in the number of isolates
from women and men respectively.

Urethral isolates from men, both hetero-
sexual and homosexual, followed a similar'
pattern to the total population. However, the
number of rectal isolates, which in men are

invariably from homosexuals, decreased more
quickly with only 24 such isolates found in
1988. There was an increase in rectal isolates
in 1989 (42 isolates) and 1990 (106). While
the numbers of rectal isolates fell in 1991 to
61 isolates, this was still the highest level
since 1986.
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Figure 2 Number of male homosexual patient
1988-91 by age, - - - -- - < 20 years old, - -

-- -- - - 30 years old.

Gonorrhoea
The combi,
the informa
clinical rec

and rectum (fig 3). N. gonorrhoeae was iso-
lated from the pharynx of only four homo-
sexual men during the time period. Of men
presenting with rectal infection between
1988-91, the clinical records show that 72%

,/ SQ \\reported having receptive anal penetration
with one or more partner, both casual (48%)
and regular (47%), during the preceding

/ , ' ' month. Of those who had had receptive inter-
_- ;I > course with a casual partner, 25% reported

-jK ~1 \using a condom at some time during that
month.

Gonorrhoea in HIV antibody positive
a o.~ homosexual men: 1988-91

p p The number of known HIV antibody positive
P> s a< homosexual men who attended the GUM

c nn clinic, from whom N. gonorrhoeae was iso-
- IN -IN lated, was also examined. Between 1988 and

six month periods) 1991 17 such men attended with rectal gon-

ts infected with N. gonorhoeae between orrhoea; 2, 6, 8 and 2 of these presented in
--- 20-24, -- -E--- 25-30 and each successive year (one patient attended

twice). Urethral gonorrhoea was seen in 28
HIV positive men distributed more evenly
over the time period. These numbers repre-

in homosexual men: 1988-91 sent 9% of all attendances with rectal infec-
ned database obtained by linking tion and 8% of all attendances with urethral
ition derived from laboratory and infection by homosexual men over the four
:ords allowed a more detailed year period.

analysis of gonorrhoea in homosexual men
attending the GUM clinic between 1988 and
1991. The number of homosexual men from Discussion
whom N. gonorrhoeae was isolated in consecu- The total number of isolates of N. gonorrhoeae
tive six month periods from January 1988 in from patients attending the GUM clinic
the age groups <20 years old, 20-24, 25-30 showed a steady decline between 1980 and
and >30 is shown in fig 2. N. gonorrhoeae was 1989. There was a small increase in 1990 fol-
isolated from homosexual men in all four age lowed by a decrease in 1991 which was asso-
groups over the time period studied. There ciated with a similar trend in the number of
was an increase in the second half of 1990 specimens screened. The fall in the isolation
and the majority of these infections were of N. gonorrhoeae was seen among both men
found in men over the age of 25 years. and women. However, isolation from the
Isolates were obtained from both the urethra male rectum, taken as an indicator of homo-

sexual activity, differed slightly from the total
population. The initial decrease to 1989 was

100 _ greater and there was a more marked increase
in 1990 and subsequently the number of iso-
lates declined less than from other sites.
The fall in the number of rectal isolates of

80 - N. gonorrhoeae from men attending our GUM
clinic was dramatic. In 1988 we isolated less
than 10% of the gonococci isolated in the
years before 1984. This decline has been well

60 documented by others and attributed largely
to a fear of acquiring HIV infection and a

oz ^ subsequent change to safer sexual practices.7'2
In addition the decline was taken as evidence

40/ > for the success of educational campaigns for
HIV undertaken by the Government at that

20
/ a'time.8

............O The increase in the number of homosexual
men attending with N. gonorrhoeae during

........ °1990 both at our clinic and elsewhere is
o largely unexplained. One possible explanation

o I I I I i is that younger men who have become sexu-00 00 0 0) 0 000 CoX o O O O ally active only recently fail to adopt safe sex
cm cmcm practices.'5 However, our data show that dur-

Time periods (six month periods) ing 1990 most cases occurred among homo-
sexual men over the age of 25 years. The

re 3 Site of isolation ofN. gonorrhoeae in male homosexual patients between number of cases within different age-groups is
'-91, - -- - - - rectum and ------- urethra. small and should be interpreted with caution
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but a continued focus of strategies for the
promotion of safer sex on both older and
younger men may be appropriate.
Alternatively the increase in 1990 may reflect
natural variation in the number of specimens
and isolates of N. gonorrhoeae.
We have recently questioned the view that

changes in rates of rectal gonorrhoea provide
an adequate marker for parallel changes in
the frequency of sexual acts that might permit
the transmission of HIV.'4 16 In particular the
possibility that gonococcal infection may be
transmitted from the pharynx to the rectum
should be considered. However, the hypothe-
sis that a substantial proportion of rectal
infections identified in this clinic are acquired
in this way is not lent support by the very
small number of pharyngeal isolates which we
have obtained from homosexual men over
recent years. We, therefore, believe that the
continued isolation of N. gonorrhoeae from the
rectum and the high proportion of the
infected patients who reported receptive anal
penetration over the period 1988-91 may
suggest that types of sexual contact which
permit HIV transmission continue to be prac-
ticed. The occurrence of N. gonorrhoeae infec-
tion in a significant number of homosexual
men who were aware of their HIV antibody
positive serostatus points to a potential for
continued HIV transmission between these
men and their sex partners.

Pharyngeal gonorrhoea has a low preva-
lence in our clinic. This is an unusual finding
but could be indicative of the sexual practices
of our patient population or of sampling tech-
nique and isolation procedures. Over a 15
year period we have been unable to find tech-
nical reasons for the lack of pharyngeal iso-
lates and can only presume it relates to our
patient population.

Post-pubertal gonorrhoea has been pro-
posed as a measure of levels of sexual activity
within a population and hence as an indicator
of the potential for HIV transmission. This is
based on the assumption of a reliable rela-
tionship between incidence of gonorrhoea
and sexual activity. This relationship may be
less clear than it appears. Changes in inci-
dence may be influenced by the infectivity of
individual strains of N. gonorrhoeae and their
ability to colonise certain patient groups pref-
erentially. Random importation of new
strains into populations with steady levels of
sexual activity will also affect the incidence.
The effectiveness of treatment and contact
tracing policies have a further and important
influence. Where changes in incidence do
reflect modified behaviour, they may be dis-
proportionately influenced by the behaviour
of a relatively small number of highly sexually
active individuals. In addition the number of

isolates from clinic attenders, which is often
used as a surrogate for incidence, may be
substantially influenced by changes in pat-
terns of clinic attendance and diagnostic test-
ing policy.
Our ability to infer trends in sexual behav-

iour from trends in STD occurrence will be
enhanced by improving the type and quality
of information captured in surveillance sys-
tems. This can be achieved by improving our
knowledge of sexual networks and those ele-
ments of sexual behaviour which are impor-
tant in defining the risk of acquiring a
sexually transmitted disease. It is important
that all these factors are considered by those
responsible for implementing the Health of the
Nation strategy.
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